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Abstract 
 
Soil respiration is the production of carbon dioxide from soil as a result of soil organism metabolic processes. 
Agricultural practices can regulate the soil organic carbon inputs and outputs being determinant for CO2 emission. We 
studied the effects of mineral and organic fertilization on CO2 emission in a potato field where 100 kg of nitrogen was 
applied as mineral and organic fertilizers. During springtime, obtained results indicated a higher soil respiration rate in 
organically fertilized soil while in mineral fertilized soil like in control treatments the values of soil respiration was 
smaller.  
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1. Introduction 
 
Decomposition of organic matter, wherever 
occurs, is regarded as beeing similar as importance to 
that of synthesis of organic matter in all ecosystems. 
Nowadays, the study of decomposition in terrestrial 
ecosystems has new issues because, as Reynolds and 
Hunter (2001) showed, decomposition, soil 
respiration and nutrient flow are variables systemical 
integrated. These proceses offers a good general view 
about functional aspects of ecosystems and are able 
to summarize the cobined action of soil microflora 
and fauna, abiotic factors and quality of available 
resources (Coleman şi Crossley, 1996).  
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The flow of carbon dioxide from the soil to the 
atmosphere is one of the most important part of the 
global carbon beeing considered second flow of 
carbon in terrestrial ecosystems (Sandor, 2010). 
The field measurement of the CO2 flow 
provide an estimate of the total soil respiration as a 
result of organic matter descomposition, soil fauna 
and plant roots respiration. Under the circumstances 
of increased atmospheric CO2 concentration and its 
effects a big chalenge for the soil scientists is how to 
estimate correctly the flow of soil CO2 and how to 
sequestrare a high amount of carbon into the soil.   
Agriculture is one of the main human activities 
that contribute to the increase of atmospheric CO2. 
The contribution of farming system to CO2 emmision 
due to agricultural activities was estimated by  
Duxbury (1995) as beeing of 25% from total antropic 
emmision.  
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Researches concerning CO2 emissions from 
agriculture and soil carbon sequestration will have 
main importance in soil ecology in near future. It is 
known that soil tillage in  conventional system 
(plowing, rolling on, hoeing) increase CO2 emissions 
while minimum tillage reduce these emissions. 
Considering the  effect of fertilization on CO2 
emission less data are available at this point. Studies 
of Rochete şi Gregorich (1998) and Wagai et al. 
(1998) reported no significant differences between 
CO2 emissions from soil cultivated with maize and 
mineraly fertilized compared with unfertilized soil. 
We do not have any knowledge about data on soil 
respiration from arable land where potato was yeald.  
The main objective of this study was to assess 
the effect of mineral and organic fertilization on soil 
CO2 flux in soil cultivated with potato. 
 
2. Materials and Methods 
 
 The study was conducted in the field at the 
Cojocna Experimental Research Station. The 
experiment was conducted during 2011 in order to 
study the effect of mineral and organic fertization on 
soil biodiversity and biochemical processes in an 
arable land cultivated with potato. The soil was a 
Chernozem with a pH value of 8.03, Corg value of 
3.86, Nt value of 0.32 and the C:N ratio of 12. To 
meet the proposed objectives three experimental 
treatments were done, each one with three repetition. 
Independent factor was the type of fertilized used: 
mineral fertilizer (100 kg N of  N15P15K15 complex), 
organic fertilizer (100 kg N from manure C:N 14,5) 
and unfertilized soil as control.The fertilizers were 
applied in early April, after the plowing. The potatoes 
were planted in early April and during the growing 
season the specific maintenance of the field involved 
the use of herbicide, the control of Colorado beetle 
and the potato blight with specific substances. During 
the growing season, samples were collected monthly 
in order to measure soil pH, organic carbon and total 
nitrogen from the soil. The pH was measured 
electrochemically in the water (ratio 1:5), while Corg 
and Nt were measured by dry combustion using 
LECO CN Analyzer.  
The CO2 emissions in the experimental 
treatments were measured weekly using a portable 
analyzer with an infrared detector, model Ciras 2 (PP 
System, SUA). The procedure involve the  
measurement of CO2 concentrations changes in a 
closed room having 1171 ml. CO2 concentration 
expressed in g/m2/h was estimated from growth rate 
of CO2 in the chamber over a period of 60 seconds. 
This procedure was presented in detail in a previos 
work by Sandor (2010). 
All measurements were done  between 9.00-
12.00, five measurementes beeing realized in each 
replicates of experimental treatments. At the same 
time, the soil temperature was mesured near the 
chamber. 
 
3. Results and discussions  
 
Climatic conditions during 2011 springtime 
were favorable to agriculture. The average 
precipitation were above normal while air 
temperature  was normal for this time. Soil 
temperature measured at the soil surface ranged 
between 11ºC–18,7ºC with no significant changes 
between different dates. These conditions conducted 
to a rapid and well development of potato in all 
treatments. Chemical soil parameters did not changed 
significantly from the start of the experiment (table 
1). Any way, addition of both fertilizers conducted to 
a short decrease of soil pH in April while organic 
carbon and total nitrogen registered small increases in 
April compared with start. In May, soil pH  had the 
highest value in organic fertilized treatment while in 
mineral fertilized treatment and control treatment as 
well the values was similar with those observed in 
April.  
Mean values of soil respiration in early sping 
was relatively low having a mean value of 0.45 
mg/m2/h. The small value of soil temperature and the 
absence of soil tillage practices during this time could 
explain this result. After the start of experiment soil 
tillage, addition of fertilizers, increasing soil 
temperature and potato sowing conducted to the 
increase of soil respiration. The increase was 
relatively small in April and  higher in May. Addition 
of organic fertilizers conducted to the highest 
growing rate of soil respiration. The increase was 
about 153% in April and 485% in May. In mineral 
fertilized soil the increase of soil CO2 flux was of 
40% in April and reached more than 135% in May. In 
control treatment, without any fertilizers, the value of 
soil respiration in April was similar with the start of 
experiment (0.46 mg/m2/h) while in May the mean 
value was with 115% highest compared with start.  
The soil surface CO2 flux whitin each month 
(April and May) showed important changes from a 
measurment to another (Fig. 1, Fig. 2). During April 
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the soil CO2 emission registered the highest value in 
organic fertilized soil at the end of the month. The 
values of soil respiration in mineral ferilized soil and 
in control soil was similar and relativelly constant 
during April.  
 
Table 1. Mean values of soil parameters (pH, Corg, Nt,, temperature) and soil respiration (SR) in 
experiment treatments at the start, in April and May 
 
Treatments Date Parameters 
V1 V2 M 
pH 8.04 
Corg (%) 3.86 
Nt (%) 0.32 
Temp. (ºC) 11 
 
Start 
SR (mg/m2/h) 0.45 
pH 7.98 8.08 8.13 
Corg (%) 3.96 3.94 3.88 
Nt (%) 0.33 0.33 0.32 
Temp. (ºC) 13 13.1 12.8 
 
April 
SR (mg/m2/h) 0.63 1.14 0.46 
pH 8.00 8.16 8.09 
Corg (%) 4.05 3.91 3.97 
Nt (%) 0.35 0.34 0.31 
Temp. (ºC) 18.7 18.3 18.7 
 
May 
SR (mg/m2/h) 1.06 2.64 0.97 
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Figure 1. Soil respiration in experimental treatments during April 
 
During first part of May the values of soil 
respiration was constant and similar between 
treatments. During the second part of May in all 
treatments soil CO2 flux registered an increase which 
was more evident in organic fertilized soil reaching a 
maximum value of 5.05 mg/m2/h. Lou et al. (2004) 
showed that soil temperature and moisture are 
determinant factors for soil respiration. During last 
part of May soil temperature increased and the 
rainfall was also high. These favorable conditions for 
soil biological activity conducted to high level of soil 
respiration at the end of May.   
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Figure 2. Soil respiration in experimental treatments during May 
 
 
4. Conclusions  
 
Results of this study showed that use of 
fertilizers influenced soil respiration during first part 
of growing season. Organic fertilizers conducted to a 
growing of CO2 flow with 153% in April and 485% 
in May. In mineral treatments the growing rate of 
CO2 was smaller than in organic treatments reaching 
at 40% in April and 135 in May. In our study the soil 
temperature and soil moisture had an important effect 
on CO2 flux. Temperature growth from start of 
experiment until May conducted to a continuous 
increase of soil respiration.  
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